The 13C-NMR spectra of five phenolic glycosides, dimetbyl crenatin (2), cretanin (4), neocretanin (5), chesnatin (8), and chestanin (9) isolated from galls were compared and the structures 8 and 9 were confirmed as proposed in the previous papers.
The 13C-NMR spectra of five phenolic glycosides, dimetbyl crenatin (2), cretanin (4), neocretanin (5), chesnatin (8), and chestanin (9) isolated from galls were compared and the structures 8 and 9 were confirmed as proposed in the previous papers.
In the course of biochemical studies on chestnut galls, we have reported isolation and structural elucidation of five characteristic phenolic glycosides, crenatin (1), cretanin (4), neocretanin (5), chesnatin (8), and chestanin (9).14) In the last two compounds, however, the anomeric configuration of glycosidic linkage and the positions of glucose and dehydro -digallic acid on the 3,4,5-trihydroxybenzyl alco hol moiety remained to be solved. Attempts to determine the anomeric configuration by 'H -NMR spectroscopy were unsuccessful, because the anomeric proton peak of glucose was overlapped with the methylene proton peak of the trihydroxybenzyl alcohol moiety. However, comparison of the 13C-NMR spectra of these related compounds gave suggestive infor mation for the structures of chesnatin (8) and chestanin (9). The present paper describes the structural confirmation of the phenolic compounds isolated from chestnut galls by 13C-NMR spectroscopy . The schematic 13C-NMR spectra and the spectral data of the compounds are shown in Fig. 2 The signals of cretanin (4) were assigned by comparing the spectrum with those of 2 and methyl gallate (3) . The chemical shifts of the sugar carbons of 4 were almost identical with those of 2. However, the C-1' signal was ob- The structural characteristics of neocre tanin (5) among the related phenolic glucosides isolated from chestnut galls are the presence of a formyl group in the molecule and the linkage of a galloyl group to C-6' of glucose.
The 13C-NMR spectrum of 5 also corroborated its structure. The signal at 193.1 ppm is at tributed unequivocally to the formyl carbon by its large chemical shift value and splitting to a doublet in the off-resonance spectrum. According to the substituent chemical shift theory, the aromatic ring carbon of the hydroxybenzaldehyde moiety were estimated to reson ate at 111.0, 132.4, 140.2, and 143.2 ppm for C-2, C-1, C-4, and C-3, respectively. The substitution of the formyl group for the hy droxymethyl group resulted in the upfield shift of C-1, C-3, and C-4, and downfield shift of C-2. The signals due to the galloyl group were assigned by analogy with the spectra of methyl gallate (3) and cretanin (4) . However, signals of C-3" and C-4" could not be assigned unambiguously. The signals of glucose carbons showed a characteristic 1,6-disubstituted pat- tern. The peak at 103.7 ppm is attributed to the C-1' signal in fl-linkage and the peak at 64.8 ppm can be assigned to C-6' carrying a galloyl group based on the acylation effects." Moreover, upfield shift of the C-5' peak is explained by the fl-effect of the C-6' substitu tion.
In the spectrum of dimethyl pentamethyl -dehydrodigallate (7) The 13C-NMR spectrum of chestanin (9) gave the similar chemical shifts to those of chesnatin (8). However, it has two remarkable characters, one of which is the presence of five pairs of signals consisting of very close peaks at 66.9 vs. 67.2, 107.9 vs. 108.1, 134.0 vs. 134.2, 134.9 vs. 135.4, and 150.9 vs. 151.1 ppm. They are assigned to the signals belonging to 3,4,5-trihydroxybenzyl alcohol by comparing with those in the spectrum of 8. The other character is the upfield shift of one carbonyl-carbon signal belonging to dehydrodigallic acid to 167.8 ppm from 170.0 ppm. These facts indi cate that chestanin (9) has two moles of 3,4,5-trihydroxybenzyl alcohol which possess the same symmetrical substitution pattern as in the case of 8, and that two carboxyl groups of the dehydrodigallic acid moiety are combined with 3,4,5-trihydroxybenzyl alcohol through an ester linkage. Though From the results described above, the struc tures of chesnatin and chestanin are considered to be 8 and 9, respectively, as proposed in the previous papers." ' However, it could not be confirmed in this experiment which carboxyl group of dehydrodigallic acid in chesnatin (8) 
